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consume only 20 watts, are on the market, and the filaments are
thinner even than the above.
Naturally, the first lamps proved to be extremely fragile and
frequently broke in transport, but these difficulties have now
been overcome to a large extent, and the new drawn-wire process
seems to give a still stronger lamp.
There were other obstacles. For example, it was highly in-
convenient to mount such a long length of filament within a
bulb of reasonable size, so that the lamps first put upon the-
market, and especially those for high pressures, were undesirably
long. Again, it was found that they could only be used in
hanging vertical positions; otherwise the hot filament tended
to sag and ultimately to short-circuit.
In addition to these defects, it was at first only possible to
make lamps for low voltages. At a meeting of the Royal
Society of Arts on 7th Feb. 1906, a metal-filament lamp, giving
30 candles and working at 37 volts, was shown publicly by one
of the writers for the first time in England. In spite of the low
voltage for which it was made, this was considered a remarkable
advance, and the possibility of a metal lamp consuming only
about 1-2 watts per c.p. came as a revelation. It was considered
highly improbable that such lamps could ever be made for 200;
volts.. Yet only one year afterwards, at a meeting of the Insti-
tution of Electrical Engineers on 10th Jan. 1907, a 32-c.p. 220-
volt lamp was shown by one of the writers.
Again in 1909, in the course of the Cantor Lectures before
the Eoyal Society of Arts, it was mentioned that 100-volt
tungsten lamps had already been produced in the United
States, and a 100-volt 16-c.p. lamp followed shortly after. To-
day 200-volt 20-watt lamps are actually on the market.
This gradual transition from low voltage high candle-power
to high voltage low candle-power has, on the whole, been very
fortunate for the electric lighting companies. For had it been
possible for everybody to obtain the same light as before, with,
say, one-third of the current, the sudden reduction in revenue
would have been a very serious matter.
Before it was possible to obtain high-voltage lamps of
moderate candle-power, other somewhat inconvenient expedients-
were adopted. For example, it was usual to "pair " lamps, i.e.
to install two 100-volt lamps side by side in series on a 200-volt
circuit. Even now, when high-voltage lamps are available, this,
method is still sometimes met with. It has, however, some